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Darier's disease is an uncommon hereditary
disease which primarily involves the epidermis.
Grossly, it is characterized by the formation of
keratotic papules which are frequently located
in the so-called seborrheic areas. The histological
picture of this disorder has several typical fea-
tures: in the dermis there is a mild, non-specific,
perivascular infiltrate; dermal villi protrude into
the epidermis; supra-basal detachment of the
spinal layer leads to the formation of lacunae
which contain acantholytic cells; higher up in
the epidermis there are dyskeratotic, round, epi-
dermal cells ("corps ronds") which constitute
the most distinctive histological feature of
Darier's disease; and "grains", which resemble
parakeratotic cells, are embedded in a hyper-
keratotic, horny layer (1).
The hereditary background of Darier's disease
seems to be widely accepted (2). Because of the
close resemblance between the morphologic
criteria of Hailey-Hailey's disease and of Darier's
disease, some authors feel that these two disorders
are related, the former being a bullous variant of
the latter (3, 4). Genetic studies by other in-
vestigators indicate, however, that Hailey-
Hailey's disease and Darier's disease occur
independently in the involved families and are
not known to be associated genealogically or to
overlap (2, 5).
The authors' interest in Darier's disease stems
from previous electron microscope investigations
of acantholysis in pemphigus vulgaris (6) and
in Hailey-Hailey's disease (7). In the lesions of
the latter condition, the authors have observed
dyskeratotic cells resembling "corps ronds."
They reasoned that it would be interesting to
compare the acantholysis and dyskeratosis of
Darier's disease with the acantholysis of pem-
phigus vulgaris and the acantholysis and dys-
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keratosis of Hailey-Hailey's disease. They also
felt that a study of dyskeratosis in genetic dis-
orders such as Darier's disease and Hailey-
Hailey's disease might furnish information about
pathological keratinization and thus indirectly
provide better insight into the normal process of
keratin formation.
METHODS AND MATERIALS
The lesions of five patients with Darier's disease
were studied by electron-microscopy. One patient
FIG. 1. A typical lacunar area of a methacrylate-
embedded, Giemsa-stained section of a specimen
in Darier's disease as seen in the light microscope.
The basal cells on the floor of the lacuna (L) are
distinctly separated and no intercellular bridges
are visible. Adjacent to the lacuna there are few
desmosomes in either basal or prickle cells, but the
number of desmosomes increases rapidly as dis-
tance from the lacuna increases. The acantholytic
cells (A) lack intercellular bridges; in one, masses
of dense, darkly stained, keratinous material are
visible. x 331.
was a young Caucasian woman (aged 25 years)
with Darier's disease of short duration; another
as a Caucasian woman in her fifties who had had
the disorder for thirty years; the third and fourth
were male Caucasians in their teens; and the fifth
was a thirty-five-year-old male Caucasian who
had had the condition for ten years and at the
time of the biopsy removal was being treated by
his physician with large doses of vitamin A. Small,
papular, not-too-heavily keratinized lesions meas-
uring not more than 2 mm. in diameter were ex-
cised by punch biopsy under minimal Novocain
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FIG. 2. Typical basal cells near, but not adjacent to, a lacuna. The dermis (DE) and basement mem-
brane (BM) appear normal. The sites of attachment (D) between basal cells and basement membrane
seem normal in configuration and number; on the lateral surfaces the configuration remains the same,
but the number of sites of attachment is decreased. The space between adjacent cells (IS) is increased;
it presumably contained fluid. The packets of tonofilaments (T) are larger than normal. They rarely
extend to the attachment plate at the cell surface. Other cell constituents appear normal. X 11,250.
anesthesia or by a motor-driven, rotary punch
without local anesthesia. All biopsy specimens
were taken from the upper part of the back near
the mid-line; none could be obtained from the
mucous membranes.
Family histories indicated that a condition
presumably representing Darier's disease was
known to have existed in the relatives of four of
the five patients studied. The occurrence of this
disorder among relatives of the fifth patient
studied could not be ascertained.
The biopsy specimens were fixed for one and
one-half hours in buffered 1 per cent osmium
tetroxide with sucrose (8, 9), then embedded in
pre-polymerized n-butyl methacrylate with 1 per
cent Luperco (10). Sections were cut on a Porter-
Blum microtome with diamond knives (11) and
mounted on carbon-coated grids (12). The micro-
graphs were taken with an RCA EMT.J 3 B electron
microscope or a Siemens Elmiscope.
RESULTS
In this study the dermal components of tissue
taken from five patients with Darier's disease
did not seem to be disturbed. There was no
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Fio. 3. Basal cells forming the floor of a lacuna. There are almost no desmosomes (D) except on the
surface opposite the basement membrane. The encircled desmosome has lost all tonofilaments, but has
remained partially adherent to the cell. The tonofilaments (T) encircle the nucleus in thick hands in-
stead of extending in thin strands from one cell surface to another. Other cell constituents appear normal
in form and number. X 8,250.
observable alteration in collagen, in elastic tissue,
or in the various vessels. The appearance of the
hair follicles within the dermis was normal.
There was a variable increase in the number of
large mononuclear cells in the superficial dermis.
These cells do not resemble neutrophiles, eosino-
philes, basophiles nor mature lymphocytes, and
as yet remain unclassified. They presumably
correspond to the infiltrating "round cells" seen
in the light-microscope image of biopsy tissue
from the lesions of Darier's disease. A classical
description of this condition includes upward
proliferation of the dermal papillae into lacunae
with formation of villi. These latter features
involve fairly broad areas and at high magnifica-
tion are not easily recognized. Routine hema-
toxylin-eosin sections of all cases studied, how-
ever, showed these changes.
The area in which distinct and definite mor-
phologic alterations were noted by electron-
microscopy was the epidermis. Figure 1 is a
light-micrograph which provides orientation.
The epidermal cells at some distance from the
lacunae (L) were normal in all respects, whereas
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FIG. 4. Prickle cells near, but not adjacent to, a lacuna. Like the basal cells near laeunae, prickle
cells are deficient in desmosomes (D). In many areas the tonofilaments (T) do not extend to the cell
surface, but form enlarged aggregates near the nucleus. A few normal, mature desmosomes (D) (see
arrow) are present, but in many regions desmosomes are incomplete. Both the prickle cells shown in the
photograph are equally involved. Nuclei (N), mitoehondria (M) and other cell constituents appear
normal. X 9,000.
the epidermal cells near the laeunae were de-
ficient in desmosomes on their lateral and superior
surfaces. Figure 2 is an eleetron-mierograph of
part of the area represented in Fig. 1, and shows
a basal cell near, but not adjacent to a lacuna.
The desmosomes at the base of the cell facing
the basement membrane were normal in number
and appearance; on all remaining surfaces,
however, there was a decrease in the number of
desmosomes. Associated with and apparently
preceding desmosomal loss was separation of the
tonofilaments from their insertion at the desmo-
some. This sequence of separation of the tono-
filaments from the desmosomes could be more
clearly demonstrated in the prickle-cell layer
(see below). The remaining components of the
epidermal cells appeared normal.
As the border of a lacuna was approached, the
loss of desmosomes became more complete and
the basal cells actually forming the bottom of
the lacuna were entirely detached from their
lateral neighbors (see Fig. 1). Figure 3 shows
i 
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such an epidermal cell at the bottom of a lacuna.
The desmosomes were totally absent except in
areas opposite the basement membrane. The
tonofilaments in these severely altered epidermal
cells no longer appeared as fine strands united
into discrete packets, but seemed to be distributed
in larger aggregates around the cell nucleus.
Many of these severely affected basal cells
continued to adhere to the basement membrane.
Thus, separation of the epidermal cells above
the basal cells produced suprabasal lacunae. The
epidermal cells at the roof of the lacuna retained
a variable number of desmosomes laterally and
superiorly, thus maintaining coherence of the
cpidermal sheet that formed the upper boundary
of each lacuna.
A few prickle cells lost all desmosomes, and,
without intercellular attachments, floated freely
in lacunae (Fig. 8). In such cells one could usually
see marked aggregation of the packets of tono-
filaments. There was also occasional disruption
of the plasma membrane. The cellular com-
ponents of such aeantholytic cells, however, were
relatively normal and therefore the plasma-
membrane disruption probably took place during
tissue preparation.
In the prickle cells near, but not adjacent to,
lacunae there was a partial loss of desmosomes
(Fig. 4). The space appearing between cells
deficient in desmosomes is probably filled with
fluid during life. The fixed material shows only
empty spaces with occasional small deposits of
an amorphous material which is most probably
proteinaceous. Loss of tonofilaments from the
attachment plate of one cell permitted separation
of the opposing cells although the insertion of
tonofilaments into the attachment plate of the
opposing cells remained at least initially intact
(Fig. 5).
The absence of tonofilaments from desmosomes
which were morphologically recognizable, but
abnormal, is considered as evidence that altera-
tions in the tonofilaments preceded the eventual
loss of the desmosomes. It should be mentioned,
however, that no desmosomes with the full
complement of alternating dense and light lines
(13—15) were seen in the absence of tonofilaments.
Figures 6—8 show "corps ronds" in the early
stages of formation in the prickle-cell area. These
cells were found to contain large, dense, kerato-
hyaline masses and tonofilaments. The pen-
nuclear orientation of these keratohyaline
Fio. 5. A desmosomc (B) with normal insertion
of tonofilaments (T). Bonds to the adjacent cell
are lost. There arc no attachment plates on the
surface of the cell opposite this desmosome. X
30,000.
tonofilament aggregates was fairly common.
They appeared to result from excessive produc-
tion of keratinous material within the "corps
ronds" which lay at some distance below the
usual zone of kcratinization. The individual
tonofilaments in this keratotic material appeared
morphologically normal, but they were present
in excessive amounts and aggregated with un-
usually large keratohyaline granules well below
the usual keratinizing layer. In these "corps
ronds", the small, dense bodies described by
Odland (16) were numerous and striking. It has
been suggested that these dense bodies represent
attenuated mitoehondria. The authors have been
unable to elaborate further upon this suggestion.
The prickle cell nuclei appeared to be intact and
retained in full.
Figure 9 shows a fully formed "corps rond."
There is no indication that the cells seen in
Figs. 6—8 always progress to the stage shown in
Fig. 9. In micrographs taken with the light
ndcroscope, the converse could be seen: i.e.,
there was slight to moderate tonofilamentous
aggregation and formation of dyskeratotic
material in the perinuclear region of many cells,
while classic "corps ronds" were relatively few
in number. In such fully formed "corps ronds",
keratohyaline granules admixed with tonofila-
ments appeared in excessive numbers, but in
otherwise apparently normal spatial relation-
ships.
The "grains" frequently seen in the horny
layer corresponded to those described by Charles
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FIG. 6. Segment of n prickle cell adjacent to a lacuna, with fairly marked perinuclear aggregation of
tonofilaments (T). A number of small, very dense, keratohyaline granules (0) are ndmixed with the
filamentous material. The small visible portion of the cell surface (see arrow) lacks desmosomes. No
desmosomes were seen on any part of this cell, an indication that their number was markedly reduced.
X 13,500.
FIG. 7. A free prickle cell in a blister. As in Fig. 6, perinuelear tonofilamentous material (T) is ad-
mixed with moderate-sized keratohyaline granules (0). >< 13,500.
(17); they were composed of nuclear remnants
surrounded by dyskeratotic material. Their
mode of formation could not be ascertained in
this study.
DISCUSSION
The changes common to basal cells and prickle
cells, namely separation of the tonofilaments
from desmosomes with subsequent disintegration
of their attachment plates, produce most of the
classically accepted, histological alterations
ascribed to Darier's disease. The loss of desmo-
somes permits separation of the cells and, when
complete, results in acantholysis. Persistence of
the attachment plates between the basement
membrane and the lowermost portion of basal
cells after the basal cells have lost their lateral
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Fio. 8. Ccli in a later stage of development than that shown in Fig. 7, showing large, perinuclear,
keratohyaline granules and the tonofilaments associated with them. X 13,500.
Fio. 9. Acantholytic and epidermal cells, relatively deficient in desmosomes, containing large,
central masses of keratinous material (large arrow). In these cells there are usually great numbers of
the small, dense granules (small arrows) seen by Odland (16) in tbe higher strata of normal prickle
cells. The cells containing these keratinized masses are felt to represent "corps ronds." These "corps
ronds" are usually free from desmosomes. X 6,750.
and superior desmosomes results in continued
adherence of these cells to the basement
membrane and thus leads to suprabasal blister-
formation. These changes are indistinguishable
from those seen in the basal cells in Hailey-
Hailey's disease (7). They are similar to the
changes of pcmphigus vulgaris (6) except that
in pemphigus cellular necrosis is very common;
in Darier's disease and Hailey-Hailey's disease
necrosis of the epidcrmal cells is rare.
The relationship of tonofilaments to the forma-
tion of kcratin is well established (18, 19). One
would expect alterations of the tonofilaments
to result in some abnormality of keratin forma-
tion. This has now been found to occur in Darier's
disease. Cells adjacent to lacunae show rather
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complete separation of the tonofilaments from
the desmosomes, and in the acantholytic cells this
separation appears complete. The separation is
associated with aggregation of the tonofilaments
in the perinuclear region. The most marked
perinuclear localization of aggregated filaments
is in the cells with the smallest number of desmo-
somes. The perinuclear aggregates of tonofila-
ments are usually thicker than those seen in
normal epidermal cells at the same location,
but the individual filaments themselves appear
to be of normal dimensions. This collection of the
filamentous packets into larger aggregates may
be due to their unusual perinuclear distribution,
but the large number of tonofilaments in acantho-
lytic cells suggests continued accretion of fila-
ments with subsequent congregation of the
packets into aggregates. These tonofilamentous
aggregates associate with keratohyaline granules
at a level of the epidermis below that in which
keratohyaline granules are usually seen. The
keratohyaline-tonofilament aggregates increase
in size and in acantholytic cells may occupy most
of the cytoplasm. Though this process also occurs
in epidermal cells adjacent to laeunae, it is most
marked in free acantholytic cells. As the kerato-
hyaline-filament complexes enlarge, one sees
many of the small, dense granules described by
Odland.
When this process is contrasted with that seen
in ilailey-Hailey's disease, in which one finds a
large increase in filaments with no organization
into aggregates_and no association with kerato-
hyaline granules, it would seem that the lesion
of Darier's disease permits more complete, but
not normal, maturatiou of keratin. The aeanthol-
ysis of pemphigus vulgaris (6) is characterized
by loss of desmosomes preceded by tonofila-
mentous changes. In pemphigus vulgaris, how-
ever, the tonofilaments tend to disintegrate
during the process of general cell necrosis and
thus no dyskeratotie material forms.
The underlying cause of the tonofilament-
desmosome separation seen in pemphigus vul-
garis, Hailey-Hailey's disease and Darier's
disease may possibly be different. It would seem
reasonable that a variety of impairments of cell
function could result in destruction of this
highly complex organelle. On the other hand,
the normal formation of keratin appears to be
interfered with whenever the high degree of
organization of these structures is disturbed. In
pemphigus one rarely sees dyskeratosis, because
the epidermal cells usually die before keratiniza-
tion can proceed, whereas in the other two
aeantholytic conditions the desmosome-tono-
filament separation results in formation of
immature keratin. It is well to remember at this
point that during normal keratinization, the
desmosomes persist as high as the middle portion
of the horny layer. It may well be that the con-
tinued presence of desmosomes is a prerequisite
for the proper orientation of the cell organelles
responsible for normal keratin formation and
maturation although this contention can not be
proved at this time. The absence of desmosomes
well below the horny layer, however, is definitely
a pathological event which is associated with
errors in keratinization in Hailey-Hailey and
Darier's disease.
Both Hailey-Hailey's disease and Darier's
disease are presumably of 'genetic origin. The
clinical finding that patients have either one
disease or the other, with no overlap (2, 5) would
suggest that different chromosomal areas are
involved. The morphologic study reported here
indicates only that the epidermal cell changes
found in both disorders are morphologically
comparable in the lower portion of the epidermis.
As seen in acantholytie cells and in the prickle
cell layer, however, the more advanced lesions
that follow these early changes are not the same
in these two disorders. In Hailey-Hailey's disease
excessive amounts of tonofilaments are present
without conspicuous aggregation into large
masses, and no keratohyaline granules can be
seen in the epidermal cells which contain the
excessive amounts of tonofilaments. By contrast,
in Darier's disease, the tonofilaments not only
appear to be present in excessive amounts, but
are also associated with large kertohyaline
granules in the presence of numerous Odland
bodies. Thus in Darier's disease one finds a
pattern that points to keratin formation at a
more mature level than in Hailey-Hailey's
disease. It should be mentioned again, that the
individual tonofilaments appear morphologically
normal. It is their amount and their relationship
to the desmosomes that are at fault in Hailey-
Hailey and in Darier's disease.
It is suggested that synthesis of excessive
amounts of morphologically normal tonofila-
ments and their aggregation into abnormally
large packets as well as the disturbed organiza-
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tion and spatial relationship of the tonofilaments
with their appropriate desmosomes are due to a
genetic defect in the chromosomal areas that
govern the process of keratinization.
sUMMARY
Lesions excised from five patients with Darier's
disease have been studied by electron-micros-
copy. Suprabasal detachment and lacuna forma-
tion are due to acantholysis. The morphologic
cause of acantholysis appears to be related to
changes in the tonofilaments which become
separated from desmosomes. It is suggested that
the desmosomes disappear after changes have
taken place in the tonofilaments.
In the "corps ronds", individual tonofilaments
appear to bç normal. However, they are present
in increased numbers; are separated from their
corresponding desmosomes; aggregate around
the nucleus, and, in association with large kerato-
hyaline granules, form dyskeratotic material.
The dyskeratosis observed under these conditions
is defined as precocious and incomplete keratini-
zation evidenced by the intracellular aggregation
of tonofilaments with large keratohyaline granules
well below the usual zone of keratinization.
Small, dense, round bodies are seen in the dys-
keratotie cells; the presence of great numbers of
these bodies in "corps ronds" is striking.
It is speculated that in Darier's disease,
dyskeratosis and acdntholysis are the morpho-
logical end-result of an hereditary error in the
synthesis, organization or maturation of the
tonofilament-desmosome complex.
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